chloramphenicol, clindamycin, tetracycline, and aminoglycosides (8) . Recently, a decrease in the susceptibility of methicillin-resistant Staphylococcus species to vancomycin and teicoplanin has also been reported in several hospitals around the world (9-10).
The need for antibiotics and antimicrobials continues to be a major challenge for the treatment of infectious disease which affect millions of people worldwide. Furthermore, antimicrobial resistance is a growing concern. Also, the number of resistant bacteria and the geographic distribution of these organisms are both rising. We will need new products against these organisms. Human eye-derived microorganisms might be a useful source of natural products.
In this study, we screened Bacillus spp. strains, which were isolated from human eyes, for their antibacterial activity against human eye pathogens.
Material and methods

Bacterial cultures
Several Bacillus spp. were used as the producer strain. Strains of Bacillus spp. which were isolated previously from healthy eyes and stored as pure state were chosen. The nutrient agar was used for maintenance of the strain with 20% (v/v) glycerol at -86°C. 
Screening for antimicrobial activity by cross-streak method
In primary screening, all Bacillus spp. isolates were streaked as a straight line at the centre of agar plates. These plates were incubated at 37 o C for 24 hours. On the incubation, tested bacteria were inoculated using a single streak that was perpendicular to the Bacillus growth streaked at single straight line at the centre of the plate followed by incubation at 37 o C for 24 hours. Inhibition zones formed were measured in millimeter (11) .
Antimicrobial activity of cell free supernatant by well diffusion method
To extract bioactive compound from culture supernatant during the growth cycle, 28 producer strains Bacillus were separately inoculated using 200 ml sterile nutrient broth (NB) and incubated on a shaker at 37°C overnight 120 rpm for 48 hours. Cells were collected from a 48 hours culture by centrifugation (6000 rpm for 20 min, at 4°C) and the supernatant recovered and passed through a 0.22 μm filter.
The determination of the inhibitory effect of cell free supernatant of isolates on test bacteria was carried out according to the well diffusion method. Pre-poured agar media plates equilibrated were spread with 10 6 cfu/ ml of respective test organism and allowed to dry. In the agar plates, wells of 6 mm diameter were cut using a cork borer. The wells were filled with 80 µl of cell free culture supernatant and incubated overnight at 37ºC. The plates were then examined for clear zones of inhibition surrounding each well and inhibition zones were measured.
The test was duplicated for each Bacillus isolate.
Partial purification bioactive compound
The isolates were inoculated into flasks containing 100 ml nutrient broth and incubated at 37 o C in a shaker at 120 rpm for 48 hours. After growth, culture media were centrifuged at 6000 rpm for 20 min, at 4°C and the supernatant recovered and passed through a 0.22 μm filter. Cell-free culture was extracted 3 times with an equal volume of ethyl acetate according to the method of Han et al. (12) . Ethyl acetate was added to the supernatant in ratio of 1:1(v/v). The mixture was shaken vigorously for 10 min and separated. Subsequently, the ethyl acetate extract was pooled and evaporated to dryness under vacuum at 60 o C for 20 min in water bath (13) .
After extraction, bioactive compound, which were antibacterial activity, were chosen using disc diffusion methods. A 20-ml aliquot of partial purification bioactive compound was applied to disks (6 mm) placed on agar plates previously inoculated with a suspension of each eye pathogens. The plates were incubated at the 37 o C for 24 hours. The diameter of inhibition zones was measured.
MIC test was applied to the partial purification bioactive compound, which had most antimicrobial activity. Therefore, Minimum inhibitory (MIC) values were determined using the method of two fold serial dilution (14) .
Antibiotic Susceptibility Testing
Antimicrobial resistance patterns of test bacteria were determined by the agar disk diffusion method. Disks containing the following antibacterial agents were used: gatifloxacin (5 µg), cefuroxime (30 µg), ceftazdime (30 µg), vancomycin (30 µg), gentamicin (10 µg), amikacin (30 µg), ciprofloxacin (5 µg), lomefloxacin (10 µg), moxifloxacin (5 µg), methicillin (10 U). Characterization of strains as sensitive, intermediate or resistant was based on the size of the inhibition zones around each disk according to the National Committee for Clinical Laboratory Standards (CLSI) criteria (15).
Results
Screening for antimicrobial activity using cross-streak method
Twenty eight strains of Bacillus sp. which were isolated previously from healthy eyes were included in the study. These isolates were screened for antimicrobial activity against eye pathogens using cross-streak method. Therefore, it was noticed that 11 of 28 strains had antimicrobial activity against one or more eye pathogens.
Antimicrobial activity of cell free supernatant by well diffusion method Cell free supernatant (CFS) of culture of 11 isolates were screened for antimicrobial activity against eye pathogens. The antimicrobial spectrum of cell free supernatant was given in Table 1 . 
Antibiotic Susceptibility tested eye pathogens
Antibiotic resistance patterns of the eye pathogens were summarized in Table 3 . Two S. aureus, five CNS cultures showed methicillin resistance. Three culture CNS showed no drug resistance. 
